Objective: The objective of this study was to determine the risk for various causes of posttrial death associated with vacation frequency during the Multiple Risk Factor Intervention Trial (MRFIT). Methods: Middle-aged men at high risk for coronary heart disease (CHD) were recruited for the MRFIT. As part of the questionnaires administered during the first five annual visits, men were asked whether they had had a vacation during the past year. For trial survivors (N ϭ 12,338), the frequency of these annual vacations during the trial were used in a prospective analysis of posttrial all-cause and cause-specific mortality during the 9-year follow-up period. Results: The relative risk (RR) associated with more annual vacations during the trial was 0.83 (95% confidence interval [CI], 0.71-0.97) for all-cause mortality during the 9-year follow-up period. For cause of death, the RRs were 0.71 (95% CI, 0.58 -0.89) and 0.98 (95% CI, 0.78 -1.23) for cardiovascular and noncardiovascular causes, respectively. The RR was 0.68 (95% CI, 0.53-0.88) for CHD (including acute myocardial infarction). These associations remained when statistical adjustments were made for possible confounding variables, including baseline characteristics (eg, income), MRFIT group assignment, and occurrence of a nonfatal cardiovascular event during the trial. Conclusions: The frequency of annual vacations by middle-aged men at high risk for CHD is associated with a reduced risk of all-cause mortality and, more specifically, mortality attributed to CHD. Vacationing may be good for your health. Key words: coronary heart disease, vacations, respite, restorative behaviors, Multiple Risk Factor Intervention Trial.
Psychological stress is positively associated with morbidity and mortality for a variety of diseases, including atherosclerosis (1) , MI (2, 3), metabolic syndrome (4, 5) , infectious disease (6, 7) , and AIDS (8, 9) . Stress is thought to influence disease risk through a number of pathways, including alterations in health behaviors such as smoking (10) , alcohol consumption (11) , compliance with medications (12) , and emotional states (13) . More recently, it has been recognized that normal restorative activities, such as sleep (14) , exercise (15) , and other leisure time activities, might influence disease risk. The present study examined whether frequent annual vacations, a common form of respite, serves a health protective function.
The Framingham Heart Study found an association between infrequent vacationing and increased incidence of MI or death due to coronary causes during a 20-year follow-up of women participants (16) . Because coronary death was not analyzed separately in this study (there were only 10 coronary deaths), this increased risk associated with infrequent vacationing does not necessarily represent an increased risk of mortality. In another study, men who developed psychosomatic illnesses were less likely to take vacations than men who never developed such illnesses (17) .
Although taking regular annual vacations may serve a protective function, it is important to consider alternative explanations. For example, higher SES may produce both lower morbidity and mortality (18) and more frequent annual vacations, thereby producing a spurious association between frequent annual vacations and physical health. Along similar lines, poor health (eg, nonfatal MIs) may produce both higher rates of subsequent mortality (19) and prevent annual vacations. It is important to consider these alternative explanations when analyzing the effects of vacationing annually on mortality.
The purpose of this study was to evaluate 9-year posttrial mortality and cause of death among MRFIT participants as a function of the number of annual vacations assessed during 5 years of the trial. This study includes statistical controls for nonfatal healthrelated events and SES.
METHODS

Design of the MRFIT
A total of 361,662 men aged 35 to 57 years were initially screened at 22 clinical centers in 18 US cities for MRFIT. A total of 12,866 of these men were enrolled in the trial. At the time of study entry, these men were in the upper 10% to 15% of the risk score distribution, which was derived from the Framingham Heart Study data. Exclusion criteria included clinical evidence of CHD, based on history, physical examination, or electrocardiography (at rest); a serum cholesterol level Ն9.05 mmol/liter (350 mg/dl); DBP readings Ն115 mm Hg; or a body weight at least 50% greater than the standard weight for height (20 -22) . After exclusion, the remaining participants were randomly assigned to an SI (N ϭ 6428) or UC (N ϭ 6438) group. Participants in the SI group received dietary instructions designed to alter eating patterns to reduce the intake of saturated fats and to reduce blood cholesterol levels, a smoking cessation program, and stepped-care drug therapy for hypertension. Details of the multifactor intervention program are described elsewhere (23, 24) . In our analyses, we included survivors of the trial (N ϭ 12,338).
Measurement of Annual Vacations
Vacationing was assessed by an item on a checklist of life events ("Within the last 12 months, have you experienced a vacation?"). The vacation item was not included on the checklist used at baseline but was included on the checklist used at the first, second, third, fourth, and fifth annual examinations. This checklist did not include an option for indicating that an event had not occurred; as a result, a missing response on items on this questionnaire did not enable differentiation of missing data from intentional indications that an event had not occurred. However, the life events checklist was administered along with a number of other questionnaires; therefore, we treated data as missing for participants with known missing data for five forced-choice questions that either directly preceded or followed (depending on year) the life events questionnaire. Missing data increased steadily from year 1 (N ϭ 695, 5.4%) to year 5 (N ϭ 1550, 12.0%) because of participant death or attrition. Mean vacationing was computed for all valid responses and reflects the proportion of years the participant reported vacationing for those years with valid data.
Risk Factor Assessment
The following risk factors were considered: age at study entry; MRFIT group assignment (SI or UC); education, measured on a scale from 1 (eighth grade or less) to 9 (graduate or professional degree); total family income, measured on a scale from 1 (Ͻ$4200) to 9 (Ն$35,000); DBP, defined as the average of two random-zero manometer readings; serum cholesterol concentration; and cigarette smoking, determined by self-report. To index cumulative risk factor burden, we computed trial means for blood pressure, serum cholesterol, and smoking. For smoking, the average corresponds to the proportion of assessments when smoking was reported. Additional details about these assessments are published elsewhere (25, 26) .
Morbidity and Mortality Ascertainment
A nonfatal cardiovascular event during the trial was defined as angina (Rose questionnaire), intermittent claudication (Rose questionnaire), congestive heart failure, peripheral arterial occlusive disease, stroke, left ventricular hypertrophy (electrocardiography), impaired renal function, accelerated hypertension, coronary artery bypass surgery, serial electrocardiographic evidence of MI, or definite clinical MI (determined by coding criteria of electrocardiographic tracings and/or physician inspection of hospital records) (27) .
Since February 1982, vital status has been ascertained by matching identifying information reported by participants at the time of enrollment with the National Death Index. The latest search of the National Death Index was for all deaths through December 1990 and is considered to be essentially 100% complete (28) . To determine cause of death, death certificates were collected and coded independently by two nosologists using ICD-9 codes (29) . Disagreements between the two nosologists were adjudicated by a third nosologist. Cause-specific mortality categories (and corresponding ICD-9 codes) considered in the present study were selected by the MRFIT Mortality and Morbidity Committee and are reported elsewhere (27) .
Statistical Analyses
All analyses included trial survivors and considered mortality during the 9-year follow-up period. Posttrial mortality was analyzed using Cox proportional hazard regression equations and 95% CIs for the RRs associated with mean vacationing during the trial. In these analyses, proportion of years with report of vacation was treated as a continuous variable (ranging from 0 to 1.00). To control for possible confounding variables, additional analyses included age, MRFIT group assignment, DBP, serum cholesterol, education, family income, and cigarette smoking as covariates. Because the occurrence of nonfatal cardiovascular events (ie, morbidity) might both interfere with vacationing and predict future cardiovascular mortality, the occurrence of a nonfatal cardiovascular event during the trial was included as an additional covariate.
For analysis of differences in participants' trial characteristics as a function of annual vacationing, vacationing frequency was dichotomized into those reporting vacationing Յ60% of the years surveyed (low-frequency group, N ϭ 6745) and those reporting vacationing for Ͼ60% of the years surveyed (high-frequency group, N ϭ 5822) in these analyses. This dichotomous variable (low vs. high vacationing frequency) was used in analyses of variance for tests of continuous variables (blood pressure, age, educational attainment, smoking, and cholesterol) and a 2 ϫ 2 2 analyses of group proportions for tests of categorical variables (ie, study group and occurrence of nonfatal cardiovascular events during the trial).
RESULTS
Characteristics of Participants Taking Frequent and Infrequent Vacations
For the five assessments of vacationing in the past year, 12.8% of participants in MRFIT reported never taking an annual vacation, 10.1% reported 1 annual vacation, 11.4% reported 2 annual vacations, 14.4% reported 3 annual vacations, 18.2% reported 4 annual vacations, and 25.6% reported 5 annual vacations. The remaining 7.6% had missing data; therefore, frequency of annual vacations for these participants was the proportion of years in which the participant took a vacation for those years with valid data. The differences in characteristics of participants taking frequent and infrequent annual vacations are shown in Table 1 . The large sample in MRFIT provides power to detect rather small effects. Those taking frequent annual vacations during the trial were significantly younger at study entry, were less likely to be in the SI group, were less likely to report cigarette smoking, were more educated, had a higher family income, were less likely to experience a nonfatal cardiovascular event during the trial, and had a higher serum cholesterol level during the trial.
VACATIONS AND HEALTH
Frequency of Annual Vacations During the Trial and Posttrial Mortality
The median length of follow-up for survivors of the trial through December 1990 was approximately 9 years (8.8 years; range ϭ 7.8 to 10.1 years). During this time, 770 cardiovascular and 743 noncardiovascular deaths occurred. The RRs associated with more frequent annual vacations were 0.68 (95% CI, 0.59 -0.79) for all-cause mortality, 0.61 (95% CI, 0.50 -0.75) for cardiovascular mortality, and 0.77 (95% CI, 0.62-0.96) for noncardiovascular mortality. As shown in Table 2 , after the addition of covariates to control for potential confounding factors, the RRs associated with more frequent annual vacations were 0.83 (95% CI, 0.71-0.97) for all-cause mortality, 0.71 (95% CI, 0.58 -0.89) for cardiovascular mortality, and 0.98 (95% CI, 0.78 -1.23) for noncardiovascular mortality.
In addition to analyses of all cardiovascular and all noncardiovascular deaths, specific causes of death within each category were considered. For cardiovascular mortality, the frequency of annual vacations was associated with a significant RR, 0.68 (95% CI, 0.53-0.88), for CHD. Within the CHD category, cause of death was further categorized into acute MI (ICD-9 code 410) and other ischemic (coronary) heart disease (ICD-9 codes 411-414 and 429.2). The RRs associated with more frequent annual vacations were marginally significant for acute MI (RR ϭ 0.70, 95% CI, 0.49 -1.01) and significant for other ischemic (coronary) heart disease (RR ϭ 0.66, 95% CI, 0.46 -0.94). The frequency of annual vacations was not associated with significant RRs for any other specific cause of cardiovascular mortality or noncardiovascular mortality.
The effect of morbidity on both vacationing frequency and subsequent mortality is a particular concern when considering the effects of the frequency of annual vacations on subsequent mortality. Therefore, we conducted additional analyses using only the frequency of annual vacations assessed at the first, second, and third annual examinations to predict mortality in survivors of the trial. Using this approach, a 4-year gap is placed between the assessment of the frequency of annual vacations and the assessment of mortality, making it unlikely that any observed association between vacationing frequency and mortality would be a spurious association created by their common association with morbidity. In these analyses and with the addition of covariates to control for potential confounding factors, the RRs associated with more frequent annual vacations were 0.86 (95% CI, 0.76 -1.01, p ϭ .079) for all-cause mortality and 0.76 (95% CI, 0.60 -0.95, p ϭ .018) for CHD mortality. b Education was measured using a nine-point scale (1 ϭ eighth grade or less, 9 ϭ graduate or professional degree). c Total family income was measured using a nine-point scale (1 ϭ Ͻ$4200, 9 ϭ Ն$35,000). a In all Cox proportional hazard models, the following characteristics were included as covariates: age, study group (SI vs. UC), educational attainment, income, occurrence of a nonfatal cardiovascular event during the trial, smoking, DBP, and serum cholesterol (the later three values were trial averages). Missing covariate values resulted in a subject being dropped from the analysis. b Insufficient number of events for calculation of RR.
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DISCUSSION
More frequent annual vacations during the MRFIT was associated with a significant reduction in the risk of death during the 9-year posttrial period. The specific cause of death most strongly associated with vacationing frequency was CHD. This association persisted with the addition of statistical controls for baseline characteristics.
Although frequent vacationing may have a direct protective effect on health, it is important to consider alternative explanations for the observed associations. First, it is possible that morbidity produces both less frequent vacationing and an increased risk of death, thereby producing a spurious association between the frequency of annual vacations and mortality. In other words, those who are ill are both unable to take a vacation and more likely to die. The continued association of annual vacation frequency and CHD mortality in the context of statistical controls for nonfatal cardiovascular events and when using the frequency of annual vacations assessed during the first 3 years of the trial to predict mortality 4 years latter (during the posttrial period) does not support this alternative explanation.
The positive association between SES and health is well documented (18) , and in the current sample, lower SES was associated with less frequent vacationing. Therefore, another possibility is that those of lower SES are both unable to take a vacation and more likely to die. A continued significant association between vacationing frequency and CHD mortality in the context of a statistical control for participants' educational attainment and income does not support this alternative explanation.
There are a few possible mechanisms through which vacationing might have direct protective effects on health. First, vacations may reduce stress by removing ongoing stressors (eg, avoidance). The health benefits of stress reduction are well documented (30, 31) . Furthermore, the current pattern of findings (ie, stronger effects with CHD relative to other causes of death, eg, cancer) is consistent with research demonstrating stronger stress and disease associations for CHD relative to cancer (32) . Second, vacations may reduce stress by removing potential stressors and anticipated threats, providing a period of "signaled safety" (33) . Anticipated threats are known to have adverse effects as great as (34), if not greater than (35) , the threat itself. Finally, annual vacations may provide a unique opportunity for behaviors having restorative effects on anabolic physiological processes, such as social contact with family and friends (36 -38) and physical activity (15) , in the context of reduction of stress-initiated catabolic effects.
Some limitations of the current study should be noted. First, vacationing frequency was assessed using a single question about "a vacation" within the past year. Therefore, we have no information about the quantity or length of vacations within each year nor information about the quality of these vacations. Such information might enable a description of the type and pattern of vacationing that have health-protective effects. Second, the MRFIT included the question about annual vacations as a measure of attention to the questionnaires. Therefore, it is possible that the generally hasty or less than fully compliant participants were both at greater risk of CHD death and reported few annual vacations as a consequence of low adherence. Finally, vacationing frequency may serve as a marker of other activities or personality characteristics that are, in turn, associated with the reduced risk of mortality. For example, those taking annual vacations may also engage in more health-promoting leisure-time activities. Leisure-time physical activity was measured in MRFIT using a questionnaire assessment of various physical activities. This questionnaire has been validated against treadmill exercise performance in MR-FIT (39) . Furthermore, leisure-time physical activity measured with this questionnaire had a modest inverse relationship with CHD and overall mortality during MRFIT (15) . However, the inclusion of leisure-time physical activity as a covariate in the current analyses did not alter the significant risk reduction in CHD mortality associated with vacationing (RR ϭ 0.69, p ϭ .006 with all covariates, including leisure-time physical activity).
In conclusion, more frequent annual vacations during the MRFIT seemed to exert a direct positive effect on mortality during the 9-year posttrial period. Although the specific mechanism of this association remains unknown, these findings suggest the importance of considering the health benefits of restorative behaviors, such as vacationing. Vacations may not only be enjoyable but also health promoting. 
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